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FOREWORD 

SURVEY  OF  BUMMI  FACTORS  IE  ARMORED  VESICLES  CPERATIOH 


Sine*  the  loginning  of  the  investigation  leading  to  the  preparation  of 
this  report,  continuing  effort  bee  been  expended  to  evaluate  the  hypotheses 
aad  research  design  In  the  light  of  Increasing  sophistication  in  this  area 
of  research.  There  have  been  indications  that  portions  of  the  research  herein 
proposed  are  not  practical  for  U8AFR0  to  undertake  at  this  tine.  The  diffi¬ 
culties  of  obtaining  needed  facilities  and  support  for  research  in  the  amor 
area  have,  in  fact,  necessitated  a  r«rr— inflation  to  the  Chief  of  Research  aad 
Develogawnt  that  the  effort  as  a  full-scale  task  he  discontinued,  work  in 
progress  to  validate  an  experimental  selection  battery  for  amor  system 
personnel  being  transferred  to  another  task  within  U3APB0.  Ike  report, 
nevertheless,  has  been  subnltted  to  delineate  areas  which  appear  to  offer 
research  payoff  to  the  ailltaxy. 


SURVEY  OP  BUNAK  FACTORS  IK  ARMORED  VBBCIR8  ORRATIOK 


PURPOSE  OP  THE  SURVEY 


Armor  has  In  the  past  played  a  prominent  role  in  the  auceeaeful 
accomplishment  of  tactical  mlaalone.  Without  exception,  each  of  the  many  and 
varied  plana  H  ng  for  reorganisation  of  the  Any1 2*  combat  force  placea 
lncreaaed  caphaslk  on  the  role  of  armored  vehicle*  such  as  tanka  and  per¬ 
sonnel  carrier*.  To  provide  the  requisite  firepower,  mobility,  protection, 

and  shock  action  on  the  battlefield,  the  capabilities  of  armor  will  be  _ 

exploited  to  the  fullest.  To  supply  and  improve  these  capabilities,  increas¬ 
ingly  warfare  systems  have  been  developed.  Optimal  exploitation  of 

tbeae  systems  once  they  are  in  operation  presents  a  challenge  to  the  utili¬ 
zation  of  human  and  abilities.  Although  developments  in  guidance 

systems,  automatic  weapons,  and  homing  devices  can  be  expected  to  play  en 
increasing  role  in  armored  vehicle  operation,  the  human  ccspooente  remain  acne 
the  less  the  controlling  elements  of  the  vehicle  and  its  subsystems.  Plans 
for  mid-range  *nA  long-range  time  frames,  furthermore ,  call  for  modifications 
of  combat  operations  and  procedures  which  may  intensify  the  classic  human 
factor*  problems  associated  with  armored  vehicle  operation,  including  the 
effects  of  noise,  heat,  confinement,  and  Isolation,  m  line  with  this 
thinking,  USCOHARC  has  generated  a  requirement  for  human  factors  research 
in  fighting  vehicle  operation. .  In  order  to  meet  its  obligation  under  this 
requirement,  the  US  Army  Personnel  Research  Office  has  conducted  this 
exploratory  study  to  identify  problem  areas  that 

1.  Focus  upon  the  more  critical  needs  of  the  Army  in  the  light  of 
current  and  future  requirements. 

2.  Are  observable,  measurable,  and  amenable  to  research  attack. 

5.  Promise  to  yield  a  payoff  to  the  military. 

To  acco^lish  this  study,  USAPRO  research  scientists  became  familiar 
with  fighting  vehicles,  their  characteristics  and  employment.  They 
discussed  operational  problems  with  armor  personnel  and  personally  observed 
field  activities.  B»*y  surveyed  the  literature  to  become  aware  of  related 
accc^llshed,  ongoing,  and  proposed  research  and  research  methodology. 

BACKGROUND — EV0U7EI0N  OP  ARMOR  SYSTEMS 

The  nature  of  conflict  in  World  War  I  dictated  a  need  for  a  weapon  to 
advance  across  the  no-men's  land  between  trenches  and  destroy  the  machine- 
guns  that  had  immobilized  infantry.  The  tank  offered  a  solution  to  this 
need  for  the  removal  of  obstacles.  The  mission  of  this  tank— to  support 
infantry— required  ooi,  that  it  be  slow,  that  it  have  great  crushing  power, 
and  that  it  be  capable  of  withstanding  the  weapons  of  the  day.  The  tank 
was  at  first  only  qualifledly  successful.  Training  in  tank  warfare  was 
inadequate.  In  many  cases  the  users  were  as  naive  to  the  potentialities  of 
this  new  "system"  a*  were  the  victims.  Nevertheless,  the  new  system  lad 
men  of  imagination  to  envisage  a  drastic  reinterpretation  of  one  element 


of  combat --the  attack.  A  new  type  of  tank  was  conceived-- aade  possible  by 
technological  advance --which  took  on  the  historic  role  of  the  cavalry  of 
gspoleonic  Armies.  Further  Increase  in  firepower,  in  nobility,  and  in 
shock-producing  capability  led  to  the  reorganisation  of  whole  units  around 
the  tank.  Each  alteration  called  for  a  nore  capable  operator  and  craw. 
Propulsion,  armament,  communication,  coordination,  all  have  becoae  exceed¬ 
ingly  cosplex,  all  asking  demands  on  personnel  unimaginable  in  1916. 

With  respect  to  planning  for  the  mid-range  and  long-range  time  franes, 
it  is  not  likely  that  the  basic  elements  of  combat  will  change*  However,  once 
again  eophasis  on  and  within  various  elements  has  shifted  as  a  result  of  the 
tremendous  advances  in  weaponry  and  the  resources  of  a  possible  eneay.  For 
the  greater  part,  changes  since  World  War  II  reflect  only  marginal  l^rove- 
menta  in  the  tank  system,  suggesting  that  these  new  developments  are  in 
fact  a  rebuilding  with  the  same  bricks.  Current  developments  in  arms,  missiles, 
and  tactics  suggest  further  that  such  rebuilding  will  prove  inadequate. 

The  greatest  changes  in  armor  systems  will  come  as  a  result  of  increased 
kill -power  of  friendly  and  enemy  weapons  and  greater  mobilization  of  a 
possible  eneny.  Both  developments  dictate  a  reinterpretation  of  the  attack 
phase  of  warfare.  The  Any  of  the  mid-range  time  frame  oust  be  prepared  to 
wage  war  against  a  well -equipped,  highly  mechanized,  and  numerically  nperlar 
eneny  having  the  capability  of  nuclear  firepower.  "Offensive  defense" 
against  such  an  enemy  requires  a  highly  mobile  Army  utilizing  principles 
of  defense  in  depth  and  counterattack,  exploiting  its  own  use  of  nuclear, 
chemical/biological,  or  conventional  weapons  strike.  Anticipated  use  of 
nuclear  and  high  yield  nonnuclear  weapons,  as  well  as  an  anticipated 
Imbalance  of  forces,  will  necessitate  dispersion  of  units  to  afford  the 
enemy  no  massed  targets  for  missiles  or  concentrated  attack.  Moreover,  large 
tank-heavy  forces  will  have  to  be  kept  in  reserve  to  effect  crushing  counter¬ 
attacks  against  the  inevitable  break-throughs  of  massed  attacks  on  an  extended, 
dispersed  front.  Ground  will  often  be  controlled  through  careful  surveillance 
and  control  of  approaches  rather  than  through  static  occupation. 

On  this  highly  mobile,  fluid  battlefield,  heavy  blasts  from  nuclear 
and  nonnuclear  ammmltion  will  fill  the  air  with  high  densities  of 
munitions,  which,  along  with  radiation  and  various  types  of  gasses  and 
other  airborne  fatal  agents,  will  be  extremely  lethal  to  any  exposed  troopa. 
Widely  dispersed  concentrations  of  troops  will  be  massed  briefly  and 
redispersed  as  the  situation  demands.  Friendly  strikes  of  conventional, 
nuclear,  or  chemical/biological  weapons  will  be  rapidly  exploited  by 
vehicles  which  can  carry  the  attack  over  the  battlefields  while  offering  pro¬ 
tection  from  the  immediate  and/or  lingering  effects  of  friendly  and  saa^r 
weapons.  To  wage  this  type  of  war,  the  Any  must  have  weapons  and  personnel 
carriers  that  reflect  the  principles  of  firepower,  mobility,  and  shock 
action.  Operators  and  personnel  manning  these  weapons  must  also  mset  new 
requirements. 

VISITS  TO  FIELD  DTSTAIXATIOirS 

During  visits  to  field  installations  (See  Appendix  A  for  a  list  of 
those  visited),  task  personnel  observed  exercises  and  Any  Training  Tasts 


and  conducted  conferences  and  Interviews  with  enlisted  nen  and  officers 
connected  with  the  Anar  School,  Combat  Developments  Units,  Training  Centers, 
and  operating  units.  Information  was  developed  pertinent  to  the  delineation 
of  research  areas  which  could  contribute  to  an  increase  in  snored  vehicle 
effectiveness. 

The  prime  aisslou  of  Armor  is  to  deliver  swift,  crushing  blows  utilising 
its  basic  capabilities  of  firepower,  mobility,  and  shock  action.  Tanks  and 
other  armored  vehicles  characteristically  operate  together.  It  is  often 
upon  the  skill  of  the  unit  commander  in  coordinating  and  directing  the  concerted 
maneuvers  and  efforts  of  his  vehicles  that  the  outcome  depends.  Four  basic 
elements  are  prerequisite  to  the  effective  coordinated  performance  of  an 
snored  unit  under  the  control  of  an  able  unit  commander:  (1)  equipment  must 
function;  (2)  crews  must  be  capable  of  operating  the  equipment  under  the 
conditions  encountered  in  the  field;  (3)  crews  and  Individuals  must  be  trained 
and  disciplined  to  respond;  and  (4)  coosauni cation  channels  must  be  open  to 
allow  the  commander  to  issue  orders,  the  vehicle  crews  to  acknowledge  or 
respond  to  orders.  The  relative  effectiveness  of  the  operation  may  be  stated 
then,  as  a  function  of  (l)  the  design  and  maintenance  of  the  equipment; 

(2)  the  physical  capabilities  and  limitations,  tbs  aptltudlnal  and  psycholog¬ 
ical  characteristics  of  crew  members;  (3)  the  developed  skills  and  procedural 
techniques  employed  by  the  crew  and  crew  members  in  the  operation  of  the 

together  with  all  other  factors  which  might  Influence  the  effectiveness 
of  the  application  of  these  skills  and  techniques  in  the  operational  situation; 

(4)  the  equipment,  procedures,  and  utilisation  of  coneemi cation  processes 
tfryraigh  which  orders  and  Information  are  received,  channeled,  and  fed  back 
through  the  system. 

It  is  during  the  relatively  brief  period  of  closed  combat- -in  which 
men  are  "but  toned -up"  within  a  vehicle --that  operations  within  the  tank  or 
armored  vehicle  are  most  trying  on  the  crew,  physically  and  psychologically. 
Paring  this  time  also  factors  which  might  influence  the  effectiveness  of  the 
operator's  la  and  techniques  become  most  Important.  Most  critical  of 
these  factors  influencing  individual  performance  are  environment,  equipment 
design,  and  interaction  with  other  crew  members. 


ERVUtOHMEMTAL  FACTORS  IH  ARMORED  WARFARE 

Within  the  armored  vehicle,  crewmen  are  generally  either  very  hot  or  very 
cold— reports  from  crewmen  indicate  that  fans  and  heaters  in  present  equipment 
are  inefficient  and  are  very  seldom  used.  Boise  from  the  weapons,  the 
engine,  and  the  radio  set  is  at  an  extremely  high  level.  Vibration  and  Jarring 
as  the  vehicle  advances  over  open  terrain  constitute  an  unavoidable  hssard. 
Although  vehicle  crews  need  be  "buttoned-**"  for  only  comparatively  short 
periods  of  time,  as  when  attacking  under  cover  of  air  bursts  or  sniper  amsll- 
axms  firs,  reports  from  crewmen  indicate  that  "buttoning-**"  is  aateeedlngly 
unpleasant,  and,  further,  that  performance  is  affected*  Boise  is  both  trouble¬ 
some  end  tiring.  Combined  with  the  effects  of  heat,  vibration  and  bouncing, 
monotony  engendered  by  periods  of  inactivity  on  the  part  of  the  gunner  and 
during  tactical  movements,  noise  is  held  responsible  for  slowing  down 
reaction  time  and  reducing  efficiency  within  the  tank  or  vehicle  at  precisely 
the  time  when  efficiency  is  most  critical.  Reports  Indicate  also  that 
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"buttoning-up"  results  In  disorientation,  apparent  increase  in  “J**8**?®  , 
feelings  of  confinement.  "Buttoning -up  nay  also  lncreVf  Dar 

nerception  of  danger,  feelings  of  isolation,  and  susceptibility  to  fear.  _ 

These  feelings  are  to  those  generated  by- -or  may  4“  fftCt  generatedby 
S^^pStJaSSn  as  the  remit  of  auditory  masking  by 
masking  byvibration  and  Jarring,  and  decrease  in 

JoeTof  contact  with  the  external  environment  (particularly  in  the  case  of 
the  loader  and  gunner),  blurring  caused  by  vibration,  and  decreased  illumina¬ 
tion. 

advances  In  the  art  of  warfare,  as  reflected  in  tactics  projected  for 
^  tln«fr«uss,  again  have  dictated  a  shift  of  e^hasis  within  the 

SjjSts^ST  implements*  o/Smtoat.  The  use  of  armored  vehicies  tonove  troops 
end  mounted  weapons  with  great  speed  over  ccaparatively  long  JJ,8*8®*8 
iniiii  extended  periods  on  alert  status  sad  greater  periods  of  actual 
"combat"  time  than  the  shorter  battle  ccmmitmen^  heretofore  associated  with 
mounted  warfare.  Movement  across  radiologically  *hot  areas  as  "elj-*8  ]** 
threat  of  unexpected  nuclear  or  nonnuclear  missile  attack  win 
vehicles  "button -up"  even  when  not  directly  ccmnitted  to  combat  and  that  craw* 
remain  sealed  within  their  vehicles  for  extended  periods  °*  •  *** VJJJJL. 

retirements  can  be  expected  to  affect  significantly  the  ej^ent* 
at  outlined  earlier:  equipment  must  be 

mobility,  and  protection  required,  as  well  as  to  be  reliable  and  easily 
maintained;  crews  must  be  selected,  perhaps  nuch  as  submsrinersars,  to 
function  efficiently  under  these  new  battlefield  cooditicna;crew8  must  be 
trained  and  disciplined  under  the  new  tactics;  and  ccununicstiou,  now  effected 
SSoet  entirely  by  radio  because  of  dispersion  and  isolation  vithio  ^f 
vehicles,  must  assume  paramount  importance.  In  terms  of  the  human  f*f*°*^ 
requirements  introduced,  extended  periods  of  mounted  warfare  on  the  mid-range 
battlefield  can  be  expected  to  increase  significantly  the  effects  of  noise, 
vibration,  tasperature,  and  sensory  deprivation.  Reaction  to  isolation, 
SaorientitiSTand  danger  will  intensify,  and  heightei^  ale^ss  win  be 
required  for  extended  periods  of  time.  Dependence  on  radio  coasaniication 
will  increase* 

EQUUMEHT  DESIGN  FACTORS 

Human  factors  considerations  up  to  this  point  bare  dealt  J*1** 
environmental  conditions  affecting  the  interaction  of  the  crew  member  with 
his  equipment.  Equally  relevant  are  the  human  factors  considerations 
associated  with  the  introduction  of  new  equipment  into  the  vehicle  ^ 

the  drastic  alteration  of  the  system  Itself.  Alterations  in  weapons  anA 
fire-control  systems,  in  propulsion  systems,  in  ccwonicaticna  ayetems.  In 
vision  and  guidance  systems,  all  will  make  new  demands  upon  the  crew  msnbera. 

With  the  increasing  esphasis  on  guided  and  homing  ■J88l,®8»  unon 

Shillelagh,  the  system  will  likely  become  more  ccaplex,  and  its 
the  r may  require  aptitudes  quantitatively  or  qualitatively  different 
from  those  presently  required.  Proposed  missile  systems  for  tanks,  for 
exaanle,  all  require  a  great  deal  more  tracking  by  the  gunner  than  do  present 
systems.  Requirements  on  other  crew  members  are  also  likely  to  change. 
Maintenance  problems  may  increase,  functions  in  the  firing 
redistributed,  and  the  loader  position  may  even  he  eliminated  with  the 
introduction  of  automatic  weapons  devices.  With  increasing  aphasia  on 


ability  to  operate  under  cover  of  darkness  or  msoke  while  troops  and 
vehicles  are  being  massed,  increased  dependence  will  be  placed  ipcn 
conrert  artificial  llluml nation  such  as  Infra-red  and  automatic  position 
locating  devices.  Use  of  such  devices  will  likely  asks  greater  fl^nrte 
upon  the  driver,  vehicle  cosssander,  and  weapons  operator (s)  In  terns  of 
aptitudes  and  abilities. 


URBttBtSOBAL  FACTORS 

Finally  to  be  considered  is  the  Interaction  of  crew  nsnbers  as  a 
variable  bearing  upon  the  perf ores  nee  of  an  Individual  within  the  aystsn. 
Sequences  of  operations  In  a  aystsn  generally  require  coordination  anong 
the  several  crew  nsnbers  and  between  crew  and  vehicle  ccammnder.  In  acne 
Instances,  several  crew  nsnbers  must  work  together  on  one  subsystem,  for 
example,  the  fire  control  subaystan  in  boresighting.  Sometimes  the  various 
subsystsns  on  which  the  Individuals  work  are  functionally  and/or  sequentially 
linked,  as  In  fire  control  and  propulsion  subsystem  when  vehicles  are  pre¬ 
paring  to  move  out.  Therefore,  the  Influence  of  Interpersonal  factors  on 
Individual  and  crew  performance  nay  be  a  subject  for  investigation.  Such 
variables  as  masher  of  crew  nsnbers,  relative  ability  of  specific  members 
within  the  group  and  the  like,  will  very  likely  Influence  the  productivity 
of  the  group  and  of  Individuals  within  the  group.  Other  hypotheses  nay 
derive  from  prior  research  on  small  work  groups. 

To  the  extent  that  the  effects  of  Interpersonal  factors  reflect 
Individual  differences,  the  solution  may  Us  In  the  development  of  proper 
selection  Instruments  and  procedures.  To  the  extent  that  personnel  can 
adapt  to  the  conditions  encountered,  the  solution  nay  lie  In  the  development 
of  appropriate  training  methods.  To  the  extent  that  these  factors  can  be 
eliminated,  the  solution  may  lie  In  engineering  redesign  of  the  system  or 
system  coaponents.  To  the  extent  that  the  factors  can  be  allowed  for 
and  their  effects  minimised,  the  solution  may  lie  In  the  development  of  now 
tactics  and  organisational  structure.  None  of  these  proposals  is  Independent 
of  the  others,  however,  and  none  alone  will  provide  an  adequate  solution  to 
the  human  factors  problems. 

f 

Obviously,  many  of  the  problem  areas  uncovered  In  this  Investigation 
have  relevance  to  the  basic  mission  of,  and  fall  within  the  capabilities 
of,  tbs  U.  8.  Any  Personnel  Be  sear  eh  Office.  Several  problem  areas  which 
appear  critical  and  researchable  have  been  further  developed  into  specific 
research  plans. 

These  areas  offer  many  difficulties  for  the  researcher:  future  vehicles 
and  equipment  are  not  Immediately  available  for  research.  Current  projections 
for  mid-range  and  long-range  equipment  are  unstable  enough  to  preclude 
certainty  of  payoff  for  studies  which  can  be  accomplished.  While  nock-vp  and 
simulation  of  this  equipment  may  be  satisfactory  for  human  engineering 
studies,  such  devices  do  not  generally  afford  the  researcher  <yportunlty  to 
study  combat  performance  either  In  the  field  or  In  a  laboratory-simulated 
combat  situation.  This  Is  Important,  for  It  Is  the  Interaction  of  the  various 
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factor*  elements— external  and  Internal  environments,  crew  and  equip 
sent  characteristics,  aethods  and  procedures,  that  will  be  significant  in 
the  operating  situation. 


OHOOIHQ  BUNAK  FACTORS  RESEARCH  IB  ABNCR 

In  October  1958,  USOCBARC  generated  a  requirement  for  a  coordinated 
effort  on  >«"«*"  factors  research  in  the  area  of  effective  performance  in  fight¬ 
ing  vehicle*.  In  response  to  this  requirement,  a  Working  Group  of  the  A ny 
flnm*w  Factors  Engineering  Committee  (AHFEC)  was  formed  to  generate  recom¬ 
mendations  for  coordinated  research  on  the  problems  raised  by  USCOHABC  with 
respect  to  factors  in  the  design  and  tactical  operation  of  armored 

personnel  carriers  and  tanks.  Working  with  this  grow®  were  representatives 
of  the  U.  S.  Army  Personnel  Research  Office  (USAFRO),  then  the  Human 
Factors  Research  Branch,  IAGO;  the  Busan  Resources  Research  Office  (HusHRO); 

The  Surgeon  General  (TSG) j  and  the  Ordnance  Tank -Automotive  Conmand  (OTA C). 

From  this  coordinated  effort  came  reccsmendations  for  specific  area*  of 
research  promising  military  payoff.  Inasmuch  as  USCONARC's  proposal  cut  across 
the  fields  of  interest  of  a  number  of  agencies,  the  Working  Group  on  Human 
Capabilities  in  Fighting  Vehicles  (HCFV)  was  established  with  representation 
from  OGRD,  RumRRO,  TSG,  HEL,  and  TAG  to  convey  findings  and  make  recosmenda- 
tions  to  HFEC  for  endorsement  to  the  Chief  R  and  D. 

As  a  direct  result  of  these  early  recommendations,  a  research  program 
was  initiated  for  the  purpose  of  determining:  (1)  the  psychological  and 
physiological  limitations  and  capabilities  of  individuals  and  crews  operating 
in  tanks  and  armored  personnel  carriers;  (2)  the  consequences  of  the 
above  limitations  and  capabilities  for  design  of  combat  vehicles;  (5)  aethods 
of  measuring  the  aptitudes  and  tolerances  of  individuals  for  purposes  of 
selecting  assigning  personnel  adapted  to  the  stated  conditions;  and 
(4)  the  training  necessary  to  increase  the  ability  of  individuals  and  crews 
to  operate  in  tanks  and  armored  personnel  carriers  for  sustained  periods  of 
time  under  battlefield  conditions.  Within  this  framework  of  objectives, 
research  on  various  human  factors  problems  la  presently  under  way  at  the 
several  agencies. 


HUMAN  RESOURCES  RESEARCH  OFFICE  (HumRRO)  RESEARCH  IN  ARMOR  TRAINING 

RumRRO  is  engaged  in  research  on  armor  training  requirements  at  the 
l.i .  s.  Any  Armor  Human  Research  unit  at  Fort  Knox,  Kentucky.  The  research 
Includes  studies  on  factors  related  to  operations  under  conditions 

of  limited  visabllity,  tank  gunner  performance,  operational  span  of  control, 
tank  platoon  training,  vehicle  maintenance,  and  tank  crew  training.  In 
addition,  studies  are  being  conducted  at  HumRRO' s  field  laboratory  at  the 
Presidio  of  Monterey  and  at  George  Washington  University  on  human  factors 
under  conditions  of  stress,  controlled  isolation,  and  extreme  cold. 


ARMOR  RESEARCH  OF  THE  HUMAN  ENGZHEBUHG  LABORATORY  (OCRD) 

At  Aberdeen  Proving  Ground,  Maryland,  HEL  la  currently  conducting 
studies  on  confinement  In  armored  personnel  carriers  and  on  the  effects  on 
performance  of  such  factors  as  noise  and  vibration  within  currently 
operational  vehicles.  Effects  of  these  factors  are  evaluated  against  criteria 
designed  to  measure  ability  to  perform  coabet  tasks.  Also  under  way  at  this 
facility  are  human  engineering  studies  of  several  operational  and  developmental 
vehicles,  studies  on  problems  related  to  operations  under  exotic  conditions 
such  as  arctic  and  desert  environments,  and  studies  on  proposed  equipment 
design  concepts. 


RESEARCH  BI  THE  SURGEON  GENERAL 

TSG,  through  its  U.  S.  Arny  Medical  Research  Laboratory  at  Fort  Kook, 
la  conducting  psychophysical  research  on  the  physical,  psychological,  And 
psychophysical  limitations  of  personnel  in  fighting  vehicles.  Research  Is 
concerned  with  performance  effects  of  vibration,  acceleration  and  deceleration, 
confinement  and  isolation,  and  the  interaction  of  these  effects  with 
temperature,  low  vlsabllity,  and  the  like. 


ARMOR  RESEARCH  IN  THE  ARM I  TECHNICAL  SERVICES 

Each  of  the  technical  services.  In  line  with  its  responsibility 
for  insuring  that  its  equipment  Is  properly  engineered,  alma  at  eliminating 
the  danger  of  making  an  operator  the  bottleneck  In  a  system,  and  at  making 
certain  that  within  the  system  the  man  and  machine  perform  the  operations 
for  which  each  la  beat  suited.  Several  technical  service  agencies  are 
engaged  In  research  directly  or  indirectly  related  to  fighting  vehicles 
performance.  Quartermaster  Research  and  Engineering  Center  Laboratories 
at  Natick,  Massachusetts  are  conducting  research  on  effects  on  the  soldier 
and  on  his  performance  of  varying  conditions  of  natural  and  military 
environmental  stresses.  The  Ordnance  Tank -Automotive  Conmand  at  the 
Detroit  Arsenal  is  developing  and  testing  new  armor  vehicles,  including  the 
Armored  Reconnaissance  Airborne  Assault  Vehicle  (AR/AAV).  The  Signal 
Equipment  Support  Agency  at  Fort  Meade,  Maryland  Is  working  on  human 
factors  related  to  communications  systems  the  combat  armor  situation. 

In  addition  to  the  Any  agencies  cited  above,  a  number  of  contract  and 
other  Army  agencies  have  for  some  years  been  engaged  in  human  factors  re¬ 
search  which  has  yielded  Information  having  Implications  for  the  armor  area. 
The  Quartermaster  Corps,  for  example,  has  carried  on  continuing  investigation 
of  the  effects  on  performance  of  protective  clothing  and  personnel  shielding 
equipment.  In  addition,  operations  research  groups,  including  the  former 
Operations  Research  Office  of  the  Johns  Hopkins  university  and  Ohio  State 
University,  have  dealt  with  such  problems  as  the  development  of  new  armament 
systems,  considering  the  human  operator  as  an  Independent  variable  In  the 
system. 


FOI£  OF  USAPRO  IN  ARMOR  RESEARCH 

A r  a  consequence  of  the  field  survey,  a  program  of  research,  consistent 
with  the  needs  of  the  Any  and  the  capabilities  and  mission  of  the  branch, 
was  developed  for  the  fighting  Vehicles  Task.  Tne  program  gave  due  considera¬ 
tion  to  current  research  In  other  Arty  and  contract  agencies,  lfce  USAPRO 
approach,  whenever  possible,  was  systems  oriented.  &icb  an  approach 
recognizes  the  Interdependency  of  factors  within  the  system  as  veil  as  the 
variety  of  relevant  disciplines. 

A  military  system,  with  reference  herein  specifically  to  fighting 
vehicle  systems,  includes  the  equipment,  personnel  skills  and  aptitudes,  and 
techniques  whereby  such  a  composite  Is  capable  of  accomplishing  specified 
functions  In  fulfilling  an  Amy  mission  within  the  Intended  operational 
environment  and  associated  conditions  for  that  mission.  The  comprehensive 
study  of  the  operator's  role  and  capabilities  Involves  many  technical  areas 
of  specialization.  Including  those  of  psychology,  physiology,  biophysics, 
medicine,  and  engineering.  Specifically  within  the  field  of  psychology,  rele¬ 
vant  areas  Include  human  engineering,  performance  requirements,  proficiency 
evaluation,  selection  standards,  and  training  and  operations  analysis.  As  new 
materiel  Is  developed  and  new  tactical  and  organizational  doctrines  emerge, 
the  role  of  the  human  operator  in  the  armor  system  will  be  subject  to 
considerable  change.  Continuing  investigations  with  respect  to  future 
manpower  requirements  are  therefor  imperative  as  a  means  of  effecting  optimal 
utilization  and  apportionment  of  human  resources. 

Within  the  objectives  of  improving  performance  in  current  systems 
and  estimating  future  qualitative  manpower  requirements  to  ensure  a  high 
level  of  performance  in  future  systems,  USAPRO *s  Fighting  Vehicles  Task 
marked  out  two  broad  problem  areas  requiring  psychological  Investigation: 

1.  HOW  CAN  THE  QUALITY  OF  PERSONNEL  ASSIGNED  TO  ARMOR  BE  IMPROVED? 

2.  HOW  CAN  WORK  METHODS  AND  PROCEDURES  BE  IMPROVED  TO  EFFECT  BETT® 
UTILIZATION  OF  PERSONNEL? 


SPECIFIC  RESEARCH  AREAS 

The  suggested  factors  studies  presented  below  focus  primarily 

on  the  manipulation  of  human  resources  to  optimize  the  performance  of 
armored  vehicle  crewmen  aa  an  approach  to  maximizing  the  output  of  the 
vehicle  system.  (The  Fiscal  Year  1962  Fighting  Vehicles  Task  work  • 
program  statement  of  the  US  Army  Personnel  Research  Office  appears  as 
Appendix  B. ) 


DEVELOPMENT  OF  SEIECTION  TECHNIQUES  FOR  ARMOR  CREWMEN 

Current  procedures  for  selecting  armor  crewmen  are  based  primarily  on 
combat  Aptitude  Area  AE  (Artillery,  Armor,  Engineer),  a  cooposite  of  testa 
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of  the  Amy  Classification  Battery,  which  has  proved  valid  for  the  amor  area 
as  a  whole.  However,  no  specific  measures  are  used  In  assignment  to  vehicle 
or  crew  position.  Many  systems  proposed  for  the  future  will  require 
personnel  who  can  perform  dependably  at  isolated  work  locations  with  a 
minimum  of  supervision.  Such  field  conditions  would  subject  the  men  to 
adverse  environmental  conditions,  lengthy  periods  of  confinement,  and 
prolonged  periods  of  activity.  Selection  instruments  should  therefore 
include  personality  traits  and  motivational  characteristics. 

An  experimental  battery  of  selection  tests  will  be  developed  and 
evaluated  to  serve,  perhaps  in  varying  combinations,  three  objectives: 

1.  To  improve  the  validity  of  initial  selectors 

2.  To  develop  differential  predictors  of  crew-position  success,  and 

3.  To  furnish  the  armor  unit  commander  with  information  to  and 
in  administrative  decisions 

Selection  Measures  for  Armor  Training.  Hypotheses  were  developed 
regarding  the  basic  skills,  abilities,  aptitudes,  and  personality  character¬ 
istics  related  to  successful  performance  in  armor,  Ihose  hypothesized 
factors  which  appear  more  promising  will  be  assessed  in  terms  of  their 
predictive  efficiency  for  the  selection  of  EM  who  perform  well  both  in 
training  and  later  on  the  Job.  Criteria  of  training  sucess  will  be  based  on 
operational  proficiency  tests  and  task-designed  rating  scales  administered 
at  the  end  of  Advanced  Individual  Training-Armor.  However,  since  the 
operational  situation  often  imposes  many  requirements  that  differ  from  those 
in  the  school  training  situation,  performance  measures  will  be  used  for  the 
on-the-job  performance  evaluations.  Proportionally  greater  enqphasls  will 
be  placed  upon  the  performance  measures  in  evaluating  the  predictive  measures. 

Procedures  for  Assignment  to  Craw  Position.  Under  current  procedures, 
MOS  131  is  awarded  to  all  EM  upon  successful  completion  of  Advanced  Indi¬ 
vidual  Training-Armor.  Assignment  of  the  new  recruit  to  vehicle  and  crew 
position  is  made  by  the  local  unit  comnander  after  the  EM  has  reported  to  his 
duty  station.  The  unit  commander  must  in  many  cases  make  this  assignment 
with  very  little  consideration  save  the  expediency  of  filling  vacancies  with 
any  available  personnel.  Moreover,  where  the  unit  comnander  is  permitted 
the  luxury  of  a  considered  decision,  he  seldom  has  sufficient  information 
to  guide  him  in  his  decision.  Tests  or  test  composites  developed  to  provide 
differential  prediction  information  would  assist  the  comnander  in  making 
these  and  other  administrative  decisions. 

Generalization  of  Findings  to  all  Armor  Systems.  Initial  investigations 
will  be  concerned  with  currently  operational  materiel  and  doctrine.  Studies 
will  also  be  designed  to  determine  the  extent  to  which  new  weightings  must 
be  applied  to  components  of  predictor  composites  to  meet  changing  man¬ 
power  requirements  resulting  from  developments  in  future  time  frames.  Such 
a  modification  of  procedures  might  be  occasioned  by  the  introduction  of  a 
new  firing  and  aiming  subsystem. 


End  Product*  Selection  measures  which  can  be  used,  singly  or  in 
combination,  to  1)  select  enlisted  personnel  for  initial  assignment 
to  armor  training,  and  2)  assist  the  unit  commander  in  making  the  most 
advantageous  assignment  of  individuals  to  vehicle  and  crew  position. 


DEVELOPMENT  OF  CRITERIA  OF  EFFECTIVE  PERFORMANCE  IN  FIGHTING  VESICLES 

Subsequent  research  studies  have  been  planned  to  Investigate  performance 
of  crews  and  crew  members  under  a  wide  variety  of  conditions  and  situations. 

The  research  design  required  instruments  affording  quantitative  and 
qualitative  evaluation  of  performance.  Some  of  the  measures  developed  would 
serve  as  criteria  against  which  experimental  predictors  would  be  validated. 
Furthermore,  as  tactical  planning  requires  information  as  to  the  avail¬ 
ability  and  state  of  preparedness  of  troop  and  equipment  resources,  a  need 
exists  for  a  realistic  scorable  performance  measure  which  will  differentially 
assess  combat  behavior.  Three  types  of  criteria  will  be  explored:  realistic 
tactical  situational  tests;  psychometric  instruments;  and  simulated -equipment 
performance  measures. 

Situational  Performance  Studies.  The  objective  is  to  design  field 
studies  to  afford  objective  measures  of  performance,  including  broad 
tactical  problems  at  varying  levels  of  difficulty.  These  problems  will  test 
the  performance  of  crews  and  crew  members  for  various  armored  vehicle  systems 
and  subsystems  under  such  tactical  situations  as  attack,  defense,  and 
withdrawal.  Efforts  will  be  made  wherever  possible  to  modify  and  adapt 
currently  operational  tests  such  as  the  crev  proficiency  tests  and  combat 
readiness  tests  currently  in  use.  A  further  objective  is  to  develop  tests 
which  reflect  demands  imposed  by  anticipated  future  materiel  or  doctrinal 
developments. 

Psychometric  Techniques.  Two  categories  of  psychometric  measures  are 
planned  to  provide  economical  intermediate  criteria:  paper -and -pencil 
achievement  tests  and  performance  ratings,  by  peers  and  superiors.  Where 
appropriate,  previously  developed  measures  will  be  employed.  Specific  instru¬ 
ments  to  be  employed  Include  peper-and -pencil  proficiency  tests,  rating  scales, 
checklists,  and  soclometrlc  indices.  Where  Instruments  are  not  available, 
appropriate  devices  will  be  developed  in  this  task. 

Simulator  Techniques.  Wherever  possible,  simulation  techniques  will 
be  employed  in  the  design  of  performance  criteria.  Such  an  approach  offers 
a  means  of  conducting  performance  evaluation  studies  that  will  not  entail 
the  high  cost,  expenditure  of  time,  complex  coordination  with  other  Army 
agencies  and  commands,  or  noncontrolled  experimental  conditions  attendant 
to  field  research.  Currently  operational  simulators  under  consideration  include 
the  tank  turret  simulator,  the  tank  gunnery  trainer,  tracked  vehicle  driver 
trainer,  and  the  miniature  armor  battlefield.  Use  of  simulation  techniques 
might  also  provide  research  data  on  future  systems  otherwise  unavailable  for 
research. 


Consideration  of  Future  Systems.  As  new  vehicle  systems  and  subsystems 
are  developed  and  as  ccrnbat  doctrines  change,  it  Is  likely  that  new 
criterion  measures  must  be  developed  or  old  ones  adapted  to  reflect  these 
changes.  Although  projections  using  obtained  human  factors  data  as  a 
baseline  may  be  used,  the  development  of  up-to-date  criteria  will  afford 
a  meanlngfulness  and  confidence  In  results  unattainable  by  more  inferential 
techniques.  A  continuing  effort  will  be  exerted  to  keep  abreast  of  current 
and  proposed  changes  In  order  that  criteria  may  more  closely  represent  the 
appropriate  time  frame. 

End  Product.  A  set  of  Instruments  to  evaluate  objectively  the  performance 
of  armored  vehicle  crews  and  crewmen. 


CREW  COMPOSITION  AND  INTERPERSONAL  RELATIONS 

Under  projected  operation  plans,  tactical  maneuvers  for  armor  will 
require  coordinated  Interactions  among  crew  members  for  Increased  periods 
of  time.  Reports  from  tank  ccmaanders  In  the  field  and  the  findings  of 
research  studies  on  team  performance  In  both  formal  and  informal  groups 
suggest  that  the  effectiveness  of  the  crew  may  to  a  significant  degree 
be  related  to  the  Individual  personalities  of  the  crew  members  and  to  the 
interpersonal  relations  within  the  crew.  Ifce  unique  contribution  of  the 
vehicle  commander  in  "whipping  his  crew  Into  shape"  and  In  developing  and 
maintaining  morale  and  a  spirit  and  condition  of  preparedness  and  cooperation 
has  been  Indicated  by  crewmen,  tank  commanders,  and  platoon  leaders  as 
extremely  critical  to  the  effectiveness  of  the  vehicle. 

Previous  studies  on  small  groups  have  dealt  primarily  with  1)  the 
Identification  of  combinations  of  personalities  and  the  patterns  of  Inter¬ 
personal  relationships  which  lead  to  the  emergence  of  leaders  or  to  the 
effective  functioning  of  groups  as  teams;  or  2)  the  Identification  of 
personality  variables  which  predict  or  enhance  leadership  and  the  generality 
of  the  leadership  position  from  one  group  to  other  groups  of  the  same 
character.  Research  in  this  area  will  be  conducted  to  check  out  hypotheses 
derived  from  previous  research  as  well  as  to  investigate  the  effects  of 
various  other  social -psychological  factors  which  might  relate  to  effective 
crew  performance. 

Crew  Cocposltion  and  Interpersonal  Factors.  This  suburea  will  be 
concerned  with  the  determination  of  the  social -psychological  factors  which 
contribute  to, or  determine,  the  nature  of  interaction  or  modification  of 
behavior  in  the  tank  crew.  Initial  investigations  will  deal  primarily  with 
the  Loader-Gunner-Driver  triad.  In  assessing  the  effect  of  individual 
personality  factors  and  crew  composition  factors  on  tank  crew  performance, 
variables  to  be  investigated  include  length  of  service  or  experience  of 
crewmen,  informal  and  formal  social  structure  of  the  crew,  time  together 
as  a  crew,  etc.  A  corollary  research  problem  Is  the  effect  of  disruption 
of  established  crews.  Various  socioroetric  devices,  rating  scales,  interview 
techniques,  and  BIB  and  personality  measurement  techniques  will  be  developed. 
Relevant  psychological  factors  will  be  related  to  measures  of  crew  effective¬ 
ness  developed  previously. 
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Role  and  Contribution  of  the  Tank  Cc— inter*  The  Intent  of  this 
research  Is  to  investigate  the  vehicle  ccsoanAer's  contribution  to 
crew  effectiveness  and  to  determine  those  factors  critical  to  the 
effectiveness  of  the  tank  cosnander.  Personal  characteristics  of  the  tank 
commander  as  reflected  In  such  interpersonal  phenomena  as  social  distance 
from  crewmen,  authoritarian  vs  laissez-faire  or  democratic  leadership, 
and  perceived  or  actual  similarity  to  crewmembers  will  be  related  to 
ratings  of  crew  and  tank  commander  effectiveness. 

Relation  of  Interpersonal  Factors  to  Other  Variables.  Relationships 
existing  among  the  interpersonal  factors  Identified  and  selection  variables, 
training  considerations,  and  crew  work  methods  and  procedures  will  be 
investigated.  To  the  extent  that  social -psychological  factors  related  to 
effective  performance  can  be  Isolated  and  related  to  manipulable  variables 
these  factors  can  be  capitalized  iqpon  to  Improve  the  performance  of 
vehicle  crews.  Thus  It  may  be  possible  to  select  and  organize  armored 
vehicle  crewmen  partially  on  the  basis  of  interpersonal  factors  associated 
with  more  effective  crew  performance. 

End  Product.  A  predictor  instrument,  based  upon  social -psychological 
factors  related  to  effective  crew  performance,  which  may  be  locally  administer¬ 
ed  as  an  aid  to  the  platoon,  company,  or  troop  cosnander  In  making  Initial 
assignment  of  EM  to  vehicle  crews,  and  in  selecting  a  vehicle  commander  for 
a  specific  crew. 

ANALYSIS  OF  VOICE  RADIO  -COMMUNICATION  PROCEDURES  FOR  ARMOR  PLATOONS 

The  communications  link  among  the  highly  mobile  elements  at  the  armor 
platoon  is  absolutely  essential  to  the  success  of  mounted  warfare.  The 
voice  radio  set  is  an  effective  method  of  communication  between  platoon, 
air  and  ground  support  elements,  and  higher  echelons.  Preliminary  Inves¬ 
tigations  indicate  that  several  researchable  aspects  of  armor  comaunl cations 
promise  payoff  In  terms  of  more  effective  coordination  through  iaproved 
communications.  The  objective  of  this  aspect  of  the  research  Is  to  exsmlne 
systematically  the  conduct  of  voice  radio  communications  within  armor  platoons 
and  to  determine  how  optimal  utilization  of  the  communications  facilities 
may  be  attained.  Studies  will  be  undertaken  on  the  communications  network 
of  the  armored  tank  platoon  and  the  armored  cavalry  reconnaissance  platoon. 

Content  Analysis  of  Voice  Radio  Transmissions,  n»e  first  step  in 
the  research  on  armor  communications  will  be  the  monitoring  and  transcription 
of  typical  communications  within  the  armored  cavalry  reconnaissance  platoon 
and  medium  tank  platoon  during  simulated  combat  maneuvers.  Such  a  procedure 
will  permit  thorough  familiarization  of  task  personnel  with  communication 
procedure  and  analysis  of  messages  transmitted  during  "combat”  maneuvers 
with  respect  to  type,  source,  destination,  completeness,  intelligibility,  sad 
other  pertinent  characteristics.  Concurrent  observation  will  be  made  of 
field  actions,  nils  accumulation  of  data  will  afford  the  opportunity  to  make 
several  subsequent  analyses. 
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_  ala  of  Voice  Radio  Ccnnunicatlons  Discipline.  Adequacy  of 
conaminication,  as  defined  by  communication  experts  and  by  quantitative 
measures  to  be  developed  will  be  related  to  observable  characteristics  of 
the  communications  flow.  Hie  hypothesis  is  that,  for  a  given  period  of  time, 
optimal  utilization  of  the  network  is  related  to  the  amount  of  relevant 
information  transmitted  and  to  the  amount  of  time  spent  on  the  net.  Factors 
in  the  evaluation  of  Information  transmittal  include  completeness,  appro¬ 
priateness,  relevance,  and  timeliness.  Factors  related  to  time  on  the  net 
include  brevity,  requirement  for  response  or  repeat,  relevance,  and  such 
factors  as  interruptions  or  simultaneous  transmission  that  would  garble 
the  message  or  cause  it  to  be  lost.  Hie  interaction  of  information  and  time 
factors  suggest  further  the  investigation  of  control  or  discipline  factors. 
Implied  by  the  central  hypothesis  is  a  maximally  "dear"  or  message -free  net 
available  for  use  by  an  appropriate  number  or  combination  of  information 
passers,  monitors,  receivers,  and  handlers.  Utilization  of  this  network 
can  thus  be  evaluated  against  adequacy  of  cccanuni  cation. 


Role  of  Voice-Radio  Comnunlcations  In  Tactical  Decision  Making.  Hie 
armored  cavalry  platoon  characteristically  operates  within  an  "open  net"  commu¬ 
nications  system.  Any  message  sent  from  one  element  of  the  platoon  to  another 
is  monitored  by  every  other  element  in  the  platoon,  affording  the  platoon 
leader  access  to  all  information  transmitted  over  the  net.  Presumably,  the 
more  of  this  information  the  platoon  leader  is  able  to  use  in  making  a 
tactical  decision,  the  more  appropriate  will  be  his  decision.  Usefulness  of 
the  information  in  decision  making  depends  upon  vhether  the  information  is 
complete,  valid,  timely,  «nd  appropriate.  Laboratory  experimentation  will  be 
conducted  to  analyse  types,  sources  and  contents  of  messages  useful  for  deci¬ 
sion-making;  reasons  for  not  using  certain  information  for  decision-making; 
and  methods  to  Iqprove  or  augment  relevant  and  appropriate  flow  of  information 
to  the  decision-maker. 

ftnd  Product.  Recommendations  aimed  at  the  optimization  of  armor  voice 
onn»mmi  onn  through  controlled  procedures  governing  the  use  of  the 
open  platoon  network.  Hie  objective  is  to  devise  procedures  which  will 
permit  reduction  of  overloading  on  the  net,  transmission  of  more  timely  and 
relevant  Information  to  appropriate  receivers,  and  more  efficient  utilization 
of  the  platoon  net. 


RESEARCH  IN  RELATION  TO  FUTURE  DEVELOPMENTS  IN  ARMORED  VEHICIES 

So  great  is  the  research  and  development  pace  that  it  is  often  difficult 
to  imagine  today  the  concepts  and  materiel  with  which  we  will  wage  war 
tomorrow.  Much  of  the  research  planning  outlined  in  the  preceding  sections 
has  dealt  with  problems  in  the  context  of  current  organization  and  hardware. 
Continuing  efforts  will  be  exerted,  however,  to  research  armor  problems 
arising  in  connection  with  new  developments  in  doctrine  and  equipment. 

Effects  of  New  Developments  on  Current  Work  Methods  and  Procedures.  With 
each  new  piece  of  equipment  introduced,  the  human  factors  psychologist  will 


instance,  the  Introduction  of  the  Shillelagh  into  the  Main  Battle  Tank  will 
probably  necessitate  a  reexamination  not  only  of  the  duties  of  the  gunner 
but  those  of  the  other  crewmen  as  well.  Wherever  possible,  research  will 
be  conducted  during  the  preliminary  planning  or  research  stages  rather  than 
after  a  particular  doctrine  has  been  established  or  production  model 
developed. 

Effects  of  Hew  Developments  on  Estimated  Qualitative  Manpower  Require¬ 
ments.  The  trend  toward  increasingly  complex  and  more  highly  integrated  equip  - 
ment,  toward  heightened  alertness  and  readiness  for  Immediate  action,  and 
toward,  greater  dispersal  and  range  of  vehicles,  implies  that  the  personnel 
requirements  for  future  systems  may  differ  materially  from  the  requirements  of 
present  systems.  Some  crew  positions,  for  Instance,  may  demand  more  highly 
trained  skilled  personnel,  while  others  may  require  personnel  with  a  minimum 
of  specialized  training.  The  purpose  of  research  in  this  area  is  to  estimate, 
in  the  light  of  new  developments,  the  characteristics  of  personnel  who  will 
be  required  to  man  future  armor  systems. 

End  Product.  This  area  will  furnish  estimates  of  the  qualitative  man¬ 
power  requirements  for  armor  systems  in  future  time  frames.  It  will  enable 
researchers  to  contribute  to  the  development  of  new  systems  and  doctrine  by 
furnishing  combat  developments  agencies  with  up-to-date  data  on  htnnan 
capabilities  and  limitations  in  fighting  vehicles  systems. 


SUMMARY  OF  RESEARCH  PROPOSED 

The  proposed  five  research  areas  focus  on  the  basic  mission  of  the  task-- 
to  improve  or  maintain  the  performance  of  armored  vehicle  crews  and  crew 
members  in  the  context  of  a  rapidly  expanding  technology  of  warfare.  Within 
the  broad  alms  of  Improving  the  quality  of  personnel  input  into  the  armor 
area  and  of  optimizing  work  methods  and  procedures,  improved  selection 
Instruments  for  enlisted  men  will  be  developed  and  selected  problem  areas 
of  utilization  will  be  studied.  The  five  areas  are  amenable  to  research 
within  the  mission  of  the  Army  Personnel  Research  Office  and  can  be  expected 
to  yield  a  good  return  to  the  military  by  providing  unit  or  vehicle  ccomanders 
with  means  of  selecting  personnel  and  techniques  that  will  improve  vehicle 
performance.  The  research  problems  and  their  expected  contributions  are 
briefly  recapitulated  below. 

DEVELOPMEJTr  OF  SETFCTIOH  PROCEDURES  FOR  ARMOR  PERSONNEL 

A  test  battery  to  identify,  prior  to  training  assignment,  those  enlisted 
personnel  who  will  perform  well  in  armor  training  and  on  the  Job. 

A  test  or  test  composite  differentially  predicting  success  in  various 
vehicle  and  crew -position  assignments,  thereby  affording  the  armor  unit 
ccunander  an  aid  in  the  assignment  and  advancement  of  armored  vehicle  personnel. 

Improved  armored  vehicle  system  performance  as  a  result  of  improved 
quality  of  personnel  assigned  to  the  armor  area  and  to  specific  positions  in 
armored  vehicle  crews. 
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Quantitative  and  qualitative  performance  measures  based  on  simulation 
techniques  sad  standardized  tactical  £leld  exercises. 

These  measures  will  serve,  singly  or  in  combination  to  evaluate  system  and 
subsystem  performance,  crew  and  crewman  performance,  and  as  criteria  against 
which  to  validate  experimental  selection  instruments. 


CREW  COMPOSITION  AND  DflERPSRSONAL  RELATIONS 

Selection  and  assignment  procedures  for  use  locally  by  armor  unit 
companders. 

Group  approaches  designed  to  maximize  crew  effectiveness  under  the 
leadership  of  the  vehicle  compander. 


ANALYSIS  OF  VOICE  RADIO  COMMUNICATION  PROCEDURES 


More  controlled  (disciplined)  procedures  governing  the  use  of  the 
platoon  voice  radio  communications  network. 

Improved  coordination  capabilities  for  armor  units  through  more  efficient 
utilization  of  radio  ccmnunications  facilities. 


RESEARCH  IN  RELATION  TO  FUTURE  DEVELOPMENTS  IN  ARMORED  VEHICLES 

Estimates  of  future  qualitative  manpower  requirements. 

Distribution  of  crew  functions  to  maximize  effectiveness  of  vehicle 
operation. 

Human  factors  data  to  aid  in  the  development  of  new  doctrine  and 
materiel. 


PLANNING  CONSIDERATIONS 

The  scope  of  the  research  program  presented  in  this  report  is 
extensive,  covering  many  facets  of  selection,  classification,  assignment, 
and  utilization  of  armored  vehicle  personnel.  It  is  anticipated  that, 
in  addition  to  shedding  light  on  current  problems,  results  of  this  research 
will  he  applicable  in  future  time  frames.  Such  a  research  program  requires 
many  man-years  of  professional  service.  The  program  must  therefore  be 
carefully  considered  to  determine  which  areas  to  attack  first.  While  such 
determination  is  ultimately  made  by  the  user  agency  in  the  light  of  opera¬ 
tional  requirements,  research  considerations  such  as  the  following  enter 
into  the  picture. 
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For  exasple,  the  development  of  selection  procedures  and  the  concurrent 
development  of  performance  criteria  would  logically  come  first,  since 
these  efforts  will  entail  ccoprehensive  examination  of  procedural,  physical, 
und  psychological  factors  related  to  fighting  vehicles  operation  and  will 
afford  the  researchers  a  thorough  familiarization  with  armor  as  well. 

A  research  area  that  might  he  given  low  priority  is  the  study  of  crew 
conposition  and  Interpersonal  relations.  A  stumbling  block  in  research  in 
this  area  is  the  necessity  of  arranging  for  the  assembly  of  experimental 
crews  and  the  large  number  of  personnel  involved. 

Consistent  with  operational  requirements,  therefore,  it  is  recommended 
that  top  priority  be  assigned  to  the  selection  and  criterion  studies  and 
lowest  to  the  crew  composition  and  interpersonal  relations  study.  Concurrent 
effort  should  be  expended  In  the  ccoaml cations  area,  while  a  continuing 
effort  is  under  way  on  the  relation  of  research  findings  to  future  requirements. 


-  16  - 


references 


Selected  Reports  Dealing  with  Oman 
Factors  Research  la  Armored  Vehicles  Operation 


Adams,  0.  S.,  Levine,  R.  B.,  and  Chiles,  W.  D.  Research  to  Investigate  factors 
affecting  multiple  -  task  psychcootor  performance.  WADC  Technical  Report 
59-120.  March  195 9. 

Alexander,  Sheldon,  Bass,  Alan  R. ,  and  Drucker,  Eugene  H.  A  factor  analytic 
examination  of  some  dimensions  of  Interpersonal  perception.  Group  Effective¬ 
ness  Research  Laboratory,  University  of  Illinois.  December  i960. 

Astor,  Raymond  J. ,  MaJ.  Armor  of  the  future.  Anaor .  Vol.  IXIX,  No.  5# 

September  -  October  I960*  pp  10  -  14. 

Bacon,  Albert  S.,  et  al.  Human  engineering  problems  of  the  armored  personnel 
carriers  T113  and  TU7.  HEL  Technical  Memorandum  10  -  57*  Aberdeen  Proving 
Ground,  Maryland.  November  1957. 

Baicker,  Joseph  A.  A  study  of  combat  communications  In  Korea,  Part  II  (U). 

T45  (FEC)  Operations  Research  Office,  The  Johns  Hopkins  University.  Bethesda, 
Maryland.  January  1934.  CONFIDENTIAL 

Baker,  Robert  A.  Who  will  ccwmand  our  tanks?  Armor.  Vol.  LXVT,  No.  3, 

Moy  -  June  1957/  PP  4  -  11. 

Baker,  Robert  A.  The  miniature  armor  battlefield.  Armor.  Vol.  IXIX, 

No.  5,  September  -  October  i960,  pp  34  -  38. 

Baker,  Robert  A.  The  determination  of  Job  requirements  for  tank  crew  members. 
HumRRO  Technical  Report  47.  May  1958. 

Baker,  Robert  A.  The  achievement  of  active  duty  and  reserve  tank  crewmen  in 
areas  of  essential  armor  knowledge.  HumRRO  Special  Report  15.  November 
1958. 

Baker,  Robert  A.,  MacCaslln,  Eugene  F. ,  Kurtz,  Kenneth  H. ,  and  Baerman,  Donald  J. 
An  evaluation  of  on-the-job  proflency  of  trained  tank  crewmen.  HumRRO  Special 
Report  14.  June  1958. 

Baker,  Robert  A.,  Mathers,  Boyd  L. ,  and  Roach,  Eugene  G.  The  effects  of 
Increasing  and  decreasing  training  time  on  proficiency  In  the  critical  armor 
skills.  HumRRO  Technical  Report  53.  June  1939* 

Bass,  Bernard  M.  Comparisons  of  the  behavior  In  groups  of  self -oriented, 
interaction-oriented,  and  task-oriented  members.  Grotp  Psychology  Branch, 

ONR.  Technical  Report  25.  January  1961. 


-  17  - 


Bass,  B.  H.,  Goier,  B.  L.,  Flint,  A.  V.,  and  Fare**,  F.  J.  An  objective 
aethod  for  studying  group  behavior.  Psychological  Reports,  3:265-200.  1997* 

Bauasrt,  Leonard  and  Easterling,  Mahlon.  Coding  theory  and  its  applications 
to  comni cations  systems.  Jet  Propulsion  Laboratory.  Pasadena,  California. 
Technical  Report  32-67.  March  1961. 

Bloom,  Joel  N.,  Mayfield,  Clifton  E.,  and  Williams,  Richard  M.  People, 
organizations  and  communications.  Phase  I:  A  model  for  camnuni  cations 
system  analysis.  The  Franklin  Institute  Laboratories  for  Research  and 
Development.  Philadelphia,  Pennsylvania.  March  1961. 

Bor gat ta,  Edgar  F.  and  Bales,  Robert  F.  Sociometric  status  patterns  and 
characteristics  of  interaction.  Journal  of  Social  Psychology, 43 : 209-297 » 
1956. 

Briggs,  George  E.  Simulation  facility  for  human  factors  research.  Quarterly 
Report  by  the  Ohio  State  University  Research  Foundation.  Columbus,  Ohio. 

June  1961. 

Brodie,  Bernard.  Strategy  in  the  Missile  Age.  Princeton  university  Press. 
Princeton,  Rev  Jersey.  1959* 

Brown,  Gene  L.,  1st  Lt.  A  preliminary  investigation  of  closed  circuit 
television  vehicle  driving.  Report  of  the  sixth  annual  Army  Human  Factors 
Engineering  Conference,  3-6  October  i960.  Any  Research  Office,  OCRD. 
December  i960. 

Cartwright,  Darin  and  Zander,  Alvin  (Eds)  Group  Dynamics— Research  and 
Theory.  Row,  Peterson,  and  Company.  Evanston,  Illinois.  195&. 

Chapanls,  Alphonse.  Research  Techniques  in  Human  Engineering.  The  Johns 
Hopkins  Press.  Baltimore,  Maryland.  1999* 

Cbaraey,  Evan,  et  al.  Human  engineering  survey  of  the  armored  Infantry 
vehicle,  M57.  HEL  Technical  Memorandum  26.  Aberdeen  Proving  Ground, 
Maryland.  September  1936. 


Cbaraey,  Evan,  Rose,  Anthony  S. ,  and  Lee,  Louis  T.  Human  engineering  survey 
of  M48  Tank.  HEL  Technical  Memorandum  lb.  Aberdeen  Proving  Ground,  Maryland. 

March  1956. 

Chiles,  V.  D.  Effects  of  shock-induced  stress  on  verbal  performance.  WADC 
Technical  Report  38-117*  Wright -Patterson  APB,  Ohio.  June  1938. 

Clark,  Eric  T.,  Balcker,  Joseph  A.,  Ccoc,  James  W.,  Kay,  Brian,  R.  R.,  Clement, 
J.  Bruce,  and  Benson,  Joseph  W.  A  study  of  combat  connunl cations,  Korea, 
January  -  July  1952  (u).  T43  (FEC).  Operations  Research  Office,  The  Johns 
Hopkins  University.  Bethesda,  Maryland.  July  1933*  SECRET 

Cureton,  Edvard  E.  Dimensions  of  Airman  Morale.  WADD-TH-60-137 •  Lackland 
AFB,  Texas.  June  19b0. 


-  18  - 


Decker,  George  H.,  General.  What  a nor  haa  to  offer.  Keynote  address,  72nd 
■r.r^i-1  meeting  of  the  U.  S.  Armor  Association,  1961. 


Dunn,  Paul  F.,  Flagle,  Charles  D. ,  and  Hicks,  Phillip  A.  Siailatlon  of 
message -handling  problems  in  Army  comuunications  systems  T335*  Operations 
Research  Office,  The  Johns  Hopkins  University.  Bethesda,  Maryland.  Jhly 

1956. 


Eckles .  Andrew  J.  HI,  Schmitz,  Melvin  A.,  and  Milliard,  Norman,  JT.  _ 

Results  of  interviews  with  STALK  crew  members  (U).  HurtRRO  Special  Report  8. 

June  1937*  CONFIDENTIAL 


Egbert,  Robert  L.,  Meeland,  Tor,  Cline,  Victor  B.,  Forgy,  Bdwart  W^  j^ckler, 
Martin  W.,  and  Brown,  Charles.  Fighter  I:  An  analysis  of  combat  fighters 
and  non-fighters.  HumHRO  Technical  Report  AA.  December  1957. 


Egbert,  Robert  L.,  Meeland,  Tor,  Cline,  Victor  B.,  Forgy,  Edward  W.,  pickier, 
Martjn  W.,  and  Brown,  Charles.  Fighter  I:  A  study  of  effective  and  ineffective 
combat  performers.  HumFRO  Special  Report  13-  March  195°. 


Ernst,  A.  A.  Feasibility  study  for  a  man-machine  systems  research  facility. 
WADC  Technical  Report  59-51.  Wright -Patterson  AFB,  Ohio.  March  1999* 


Fiedler,  Fred  E.  Annual  Report:  Interpersonal  perception  and  psychological 
adjustment  of  group  members.  Group  Effectiveness  Research  Laboratory, 
University  of  Illinois.  January  1961. 


Fiedler,  Fred  E.  and  Jones,  Robert  E.  The  relation  of  interpersonal  perception 
to  personality  adjustment  among  members  of  small  groups.  Technical  Report  1. 
Group  Effectiveness  Research  Laboratory,  university  of  Illinois.  January 
1956. 

Policy,  John  D. ,  Jr.  (Ed)  Human  factors  methods  for  systems  design.  AIR  - 
290-60-FR-225.  Ihe  American  Institute  for  Research,  i960. 


FOrbea,  A.  R.  Survey  of  the  effects  of  buffeting  and  vibration  on  human 
behaviour.  R.A.F.  Institute  of  Aviation  Medicine.  Farnborough,  Hants. 
August  1959* 


Gibson,  Eleanor  J., 
of  perceived  depth. 


Gibson,  James  J.,  et  al.  Motion  parallax  as  a  determinant 
Journal  of  Experimental  Psychology,  58:Ao-51.  July  1959. 


Glanzer,  Murray  and  Glaser,  Robert.  Techniques  for  the  study  of  group 
structure  and  behavior.  I.  Analysis  of  structure.  Psychological  ftilletln 
56:317-332,  September  1959. 


Glaser,  Robert,  and  Glanzer,  Murray.  A  study  of  seme  dimensions  of  team 
performance.  ONR,  Technical  Report.  Contract  N70NR-37OO8,  KR-I5A -079* 
September  1955. 


Goode,  Harry  H.  and  Machol,  Robert  E.  System  Engineering.  McGraw-Hill 
Book  Company,  Inc.  New  York.  1957* 


-  19  - 


Gordon,  Donald  A.  A  survey  of  human  factors  In  military  nlgfat  operations 
(with  special  application  to  amor).  HumRRO  Special  Report  11.  November 
1957. 

Guild,  E.  Communications  In  aircraft.  Air  Force  Manual  160-30,  Chapter  10, 
January  1961. 

Haggard,  Donald  F.  and  Wight,  Albert  R.  Hunan  factors  evaluation  of  the 
tank,  combat  full  tracked:  105am  gun,  m6o  —  Consulting  Report.  US  Amy 
Amor  fftman  Research  unit.  Fort  Knox,  Kentucky.  February  19°1- 

Hall,  Robert  L.  Predicting  bcnber  crew  performance  from  the  aircraft 
ccasnander's  role.  AFFTRC-T3I-56-20.  Lackland  AFB,  Texas.  February  1956. 

Hamblin,  Robert  L.  and  Wiggins,  Janes  A.  Morale  and  the  competence  of  the 
leader  in  autocratic  structures.  Technical  Report  4.  The  Snail  Grcups 
Research  Center,  Washington  University.  St.  Louis,  Missouri.  June  i960. 

Hamburger,  Walter.  The  development  of  the  armored  forces.  Armor.  Vol.  IX 
Ho.  6,  November  -  December  19*5.,  PP  38  -  4l. 


Hare,  A.  Paul,  Borgatta,  Edgar  F.,  and  Bales,  Robert  F.  (Eds)  Snail  Groups 
Studies  in  Social  Interaction.  Alfred  A.  Knopf,  Hew  York.  ~~  - 


Harmon,  Francis  L.  and  King,  Bert  T.  Vulnerability  of  human  performance 
In  communications.  BuPers  Technical  Bulletin  6l-l.  January  1961. 

Hartman,  Bryce  0.  and  McKenzie,  Richard  E.  The  complex  behavior  simulator  - 
A  device  for  studying  psychologic  problems  in  modern  weapons  systems.  School 
of  Aviation  Medicine,  USAF  Aerospace  Medical  Center  (ATC).  Brooks  AFB, 

Texas.  December  i960. 

Hauty,  G.  T.  and  Payne  R.  B.  Fatigue,  confinement,  and  proficiency  decrement. 
Vistas  In  Astronautics,  1958,  pp  304  -  309. 

Havron,  Dean  M.  Evaluation  of  combat  systems:  Establishment  of  criteria 
and  their  use  In  selection  of  key  system  factors.  ONR  Report  11.  Contract 
KOHR  2525(00).  March  1961. 

Hazell,  Joseph  W.  and  Leyzorek,  Michael.  A  preliminary  study  of  combat  Infor¬ 
mation-handling.  (U)  T-226.  Operations  Research  Office.  The  Johns  Hopkins 
University.  Bethesda,  Maryland.  July  1953.  CONFIDENTIAL 

Hemphill,  John  K.  Situational  factors  in  leadership.  Bureau  of  Educational 
Research  Monographs,  Ho.  32.  Ohio  State  University  1949. 

Hennemen,  R.  H.  and  Slivlnske,  A.  J.  A  message  analysis  of  strategic  air 
communication.  WADD  Technical  Report  5918  (ATI  77509)-  Wright -Patterson 
AFB,  Ohio.  October  1949. 

Hicks,  Samuel  A.  The  effects  of  four  hours  confinement  In  mobile  armored 
personnel  carriers  on  selected  combat  relevant  skills:  A  pilot  study. 

EEL  Technical  Memorandum  3-60.  Aberdeen  Proving  Ground,  Maryland,  i960. 


-  20  - 


Hicks,  Samuel  A.  and  Randall,  Russell  B.  The  effects  of  twelve  hours 
confinement  in  mobile  armored  personnel  carriers  on  selected  combat  relevant 
skills:  Study  IV.  EEL  Technical  Memorandum  2-6l.  Aberdeen  Proving  around, 
Maryland.  May  l§6l. 

Hightower,  Louis  V.,  Maj.  General.  Evaluation  of  coobat  vehicles.  Address 
delivered  to  the  American  Ordnance  Association  Coobat  and  Tracked  Vehicle 
Conference,  Ft.  Be  ruling,  Georgia,  i960. 

Holland,  Janes  G.  and  Lee,  Willi  am  A.  The  influence  of  message  distortion  and 
message  familiarity.  WADC  Technical  Report  5^-207.  Wright  -Patterson  APB, 

Ohio.  April  1955* 

Hollander,  E.  P.  An  experimental  study  of  competence  and  time  in  group  as 
determiners  of  status  and  group  expectancies.  Technical  Report,  OHR  Contract 
816-12.  Washington  university.  St.  Louis,  Missouri.  June  i960. 

Hood,  Paul  D.  and  Kruon,  Richard  L.  Conference  on  Integrated  aircrew  train¬ 
ing  (March  i960).  WADD  Technical  Report  60-320.  Wright -Patterson  APB, 

Ohio.  July  i960. 

Howland,  Daniel  and  Shapiro,  J.  M.  (Eds),  Brown,  R.  A.,  Phelps,  J.  B.,  Wesemann, 
C.  L.  and  Wlseley,  W.  C.  The  development  of  a  method  far  assessing  the 
effect  of  task  design  on  task  effectiveness  in  a  weapon  system.  (U).  Opera¬ 
tional  Research  Group  of  the  Engineering  Experiment  Station.  The  Ohio  State 
University  and  the  OSU  Research  Foundation.  October  1959*  SECRET 

Hutchins,  Edwin  B.  and  Fiedler,  Fred  E.  Task-oriented  and  quasi -therapeutic 
role  functions  of  the  leader  in  small  military  groups.  Technical  Report  8. 
Group  Effectiveness  Research  Laboratory,  university  of  Illinois,  i960 

Icka,  Robert  J.  Tanks  and  Armored  Vehicles.  Due  11,  Sloan,  and  Pearce. 

Hew  York.  19^5. 

Karr,  A.  C.  A  tank  tracking  simulator  for  human  engineering  studies. 

Technical  Report  R-1594.  Research  and  Development  Group.  Frankfort  Arsenal. 
Philadelphia,  Pennsylvania.  June  1961. 

Kempf,  Karl.  The  Panther  tank.  Armor.  Vol.  U&X,  No.  6,  November  - 
December  i960,  pp  17  20. 

Kempf,  Karl.  The  Sherman  tank.  Armor.  Vol.  IXIX,  No.  1,  January  - 
February  i960,  pp  12  -  15. 

Kinsey,  Jack  L.  and  Murphree,  Henry  B.  Claustrophobic  reactions  to  some 
stresses  of  the  submarine  service.  US  Navy  Submarine  Medical  Research 
Laboratory  Report  14(2),  No.  262.  1999* 

Kipnis,  David  and  Gllckman,  Albert  S.  Development  of  a  non-cognitlve 
battery:  Prediction  of  performance  aboard  nuclear  powered  submarines.  BuPers 
Technical  Bulletin  61-5.  February  1961. 


Kruno,  R.  L.  and  Farina,  A.  J.  Evaluation  of  a  B-5 2  flight  simulator  for 
ita  crew  coordination  training  potential  aa  measured  by  crew  ccemuni cations 
and  performance  measure a.  American  Institute  for  Research.  Washington, 

D.  C.  January  1961. 

Kurke,  Martin  I.  and  Stephens,  John  A.  Systems  evaluation  of  the  tank, 

760m  gun,  M41A1.  HEL  Technical  Memorandum  1-57*  Aberdeen  Proving  Ground, 
Maryland.  January  1957* 

Lanzetta,  John  T.  and  Roby,  Thornton  B.  Group  performance  as  a  function 
of  work  distribution  patterns  and  task  load.  Soclometry,  Vol.  XIX, 

No.  2,  June  1956. 

Lemnltzer,  Lyman  L.  Any  plans  and  programs,  Army  Information  Digest. 

Vol.  15*  No.  4,  April  I960,  pp  16  -  23. 

Leyzorek,  M. ,  Meaker,  S.  R.  Jr.  and  Summerfaays,  J.  E.  Delays  In  handling 
and  transmission  of  combat  information  (U) .  T-56  (AFFE).  Operations 

Research  Office,  The  Johns  Hopkins  University.  Be t he s da,  Maryland.  February 
1955.  CONFIDENTIAL 

Lickllder,  J.  C.  R.  and  Goffard,  S.  J.  Effects  of  noise  on  radio  communication. 
journal  of  the  Acoustlcul  Society  of  America.  19:734*  1947.  (Abstract) 

MacCaslin,  Eugene  F. ,  Woodruff,  Arnold  B. ,  and  Baker,  Robert  A.  An  laproved 
advanced  individual  training  program  for  armor.  HumRRO  Technical  Report  59* 
December  1939* 

McGrath,  Jos  E.  and  Nordlle,  Peter  G.  Synthesis  and  comparison  of  system 
research  methods.  Human  Sciences  Research  Inc.  Arlington,  Virginia.  February 

I960. 

McGrath,  Joseph  E.,  Nordlie,  Peter  0.,  and  Vaughn,  W.  S.  Jr.  A  systematic 
framework  for  comparison  of  system  research  methods.  Human  Sciences  Research  Inc 
Arlington,  Virginia.  March  i960. 

Metcalf,  George  T. ,  Colonel.  Trends  in  organization  of  the  field  Any.  Armor. 
Vol.  IX IX,  No.  5,  September  -  October  i960,  pp  27  -  31* 

Miller,  George  A.  and  Conmunl cation.  McGraw-Hill  Book  Cospany,  Inc. 

New  York,  1951. 

Miller,  Robert  B.  A  method  for  man  -  machine  task  analysis.  WADC  Technical 
Report  53-137.  Wright -Patterson  APB,  Ohio.  June  1953* 

Miller,  Robert  B.  Some  working  concepts  of  systems  analysis.  American 
Institute  for  Research.  Pittsburgh,  Pennsylvania.  February  1954. 

Moler,  C.  G.  and  Brown,  Gene  L.  Closed  circuit  television  vehicle  driving:  I. 
A  preliminary  investigation,  net.  Technical  Memo  10-60.  Aberdeen  Proving 
Ground,  Maryland.  August  i960. 


Mevers  Albert  E.  Tee®  competition,  success  and  adjustment  of  group  members. 
Technical  Report  12.  Group  Effectiveness  Research  Laboratory,  University 
of  Illinois.  June  1961. 

Novi  He,  G.  0.  and  Associates  Inc.  Optimum  drivers  cockpit  for  armored 
vehicles.  Report  No.  337*  February  1957* 

O’Farrell.  Hugh  R.,  Colonel,  and  Darrow,  Howard,  W.,  Lt.  Colonel. 
LSates^fverse  conditions.  Armor.  Vol.  UOX,  No.  1,  January  -  February 

i960,  pp  3^  -  39- 

Ogorkiewicz,  Richard  M.  Armour:  The  Development  of  Mechanised  Forcesand 
their  Equipment.  Frederick TT  praeger,  Inc.  New  York.  I960. 


Ogorkiewicz,  Richard  M.  Soviet  armor-a  survey  of  deveiqpmentssince  the 
second  world  war.  Armor.  Vol.  DOC,  No.  1,  January  -  February  1961.  pp  26  -  31. 

Ogorkiewicz,  Richard  M.  Infantry  combat  vehicles--nev  equipment  for  the 
armored  infantry.  Armor.  Vol.  DCX,  No.  5,  September  -  October  I96I. 

pp  10  -  21. 

Ormiston,  Donald  W.  A  methodological  study  of  confinement.  WADD  Technical 
Report  61-258.  Wright -Patterson  AFB,  Ohio.  March  1961. 

Palmer,  George  J.,  Jr.  A  method  for  objective  measurement  of  iQ*e^"sonal 
relations  and  group  behavior.  Technical  Report  1.  Group  Psychology  Branch, 

ONR.  October  i960. 

Palmer,  George  J.,  Jr.  Tests  of  interpersonal  knowledge -some  development 
considerations  and  specifications  for  a  universe  of  items.  Technical  Report  2. 
Group  Psychology  Branch,  ONR.  November  I960. 

Parker,  Jmes  F.,  Jr.  .ad  Fl«l.h*m,  Ed*l.  A.  P~dl«lo.  Xml.  of 

proficiency  in  a  complex  tracking  task.  WADC  Technical  Report  59  255. 

Wright -Patterson  AFB,  Ohio.  December  1959* 

Petrullo,  Luigi  and  Bass,  Bernard  M.  Leadership  and  Interpersonal  Behavior.. 
Holt,  Rhinehart  and  Winston,  Inc.  1961. 

Ray,  James  T.  and  Martin,  0.  Edmund,  Jr.  Human  performance  as  a  function  of 
the  work-rest  cycle.  A  special  report  prepared  for  the  Aimed  Forces  NRC 
committee  on  Bio-Astronautics  Panel  on  Psychology.  National  Academy  of 
Sciences,  NRC.  Washington,  D.  C.  1961. 

Renaud,  George  E.  The  effects  of  interference  on  speech  ccsmrunication. 
R-ADC-TH-60-10^.  Griffis  AFB,  New  York.  June  i960. 

Richers,  E.  E.  and  Meaker,  S.  R.  Jr.  An  evaluation  of  ain8*e'°a^1’8*6n 
procedure  (U).  T-57  (AFFE).  Operations  Research  Office,  The  Johns  Hopkins 

University.  Bethesda,  Maryland.  Jbne  195^*  CONFIDENTIAL 


-  23  - 


Roach,  Eugene  0.  and  Baker,  Robert  A.  Tbe  determination  of  combat  Job 
requirements  for  tank  platoon  leaders  and  tank  platoon  sergeants.  HumRRO 
Technical  Report  69.  March  1961. 

Roby,  Thornton  B.  and  Lanzetta,  John  T.  An  investigation  of  task  performance 
as  a  function  of  certain  aspects  of  work-group  structure.  AFPTRC-TN-56-71*. 
Lackland  ABB,  Texas.  JUne  1956. 

Roby,  Thornton  B.  and  Lanzetta,  John  T.  Work-group  structure,  ccosainlcation, 
and  group  performance.  Soclometry.  Vol.  XIX,  No.  2,  June  1956. 

Rosenberg,  Seymour,  Erllck,  Dwight  E.,  and  Berkowitz,  Leonard.  Seme  effects 
of  varying  combinations  of  group  members  on  group  performance  measures  and 
leadership  behaviors.  Journal  of  Abnormal  and  Social  Psychology.  Vol.  51, 

No.  2,  September  1955* 

Ruff,  0.  E.,  Levy,  E.  Z.,  and  Thaler,  V.  H.  Studies  of  isolation  and  confine¬ 
ment.  Aerospace  Medicine.  Vol.  29,  1958,  PP  1  - 

Schmitz,  Melvin  A.  and  Simons,  A.  K.  The  effect  of  low  frequency,  high 
amplitude,  whole  body  vertical  vibrations  on  human  performance.  (Abstract. ) 

Bo strcm  Research  Laboratories.  Milwaukee,  Wisconsin.  July  i960. 

Schrelber,  Alvin  L.  Monte  Carlo  methods  as  tools  for  systems  research. 

Human  Sciences  Research,  Inc.  Arlington,  Virginia.  November  1959* 

Shapero,  Albert  and  Bates,  Charles.  A  method  for  performing  human  engineer¬ 
ing  analysis  of  weapon  systems.  WADC  Technical  Report  59-78!*.  Wright - 
Patterson  AFB,  Ohio.  September  1959* 

Shapero,  Albert,  Copper,  Joel  I.,  Rappaport,  Maurice,  Schaeffer,  K.  H.,  and 
Bates,  C.  Human  engineering  testing  and  malfunction  data  collection  in 
weapon  system  test  programs.  WADD,  Wright -Patterson  AFB,  Ohio.  April  i960. 

Shannon,  C.  E.  and  Weaver,  W.  W.  The  Mathematical  Theory  of  Communication. 
University  of  Illinois  Press.  Champaign,  Illinois.  1959» 

Shovel,  Morris  and  Peterson,  Christian  W.  A  critical  incident  study  of 
infantry,  airborne,  and  armored  Junior  noncommissioned  officers.  Staff 
memorandum.  US  Any  Leadership  Human  Research  unit.  Presidio  of  Monterey  - 
California.  July  1958. 

Sinaiko,  H.  W.  and  Buckley,  E.  P.  Human  factors  in  the  design  of  systems. 
Systems  Analysis  Branch,  Applications  Research  Division,  N.R.L.  Washington, 

D.  C.  August  1957* 

Sullivan,  J.  B.,  Brig.  Sen.  Desert  training  center.  Any  Information  Digest. 
September  i960. 


-  2h  - 


Snyder,  Richard,  French,  John  R.  P.,  Jr.,  and  Hoehn,  Arthur  T.  Bcpartneote 
on  leadership  in  «°"*n  groups.  AFPUC-W-55-1.  Lackland  APB,  Texas. 

January  1955. 

Teicher,  Warren  H.  and  Myers,  Jerome  L.  Training  aspects  of  decision  asking. 
Technical  Report.  NAVTOADBC3*  588-1.  Port  Washington,  New  York.  March 
1961. 

Jhcoaa,  Ralph  E.  and  Pritskev,  A.  Alan  B.  lhe  effects  of  various  levels 
of  automation  on  Hainan  operators'  performance  In  man-machine  syst»s.  WADD 
Technical  Report  60-618.  Wright -Patterson  AFB,  Ohio.  February  1961. 

Torre,  James  P.  and  Garinther,  George  R.  Dynamic  human  engineering  evaluation 
of  the  armored  personnel  carriers.  Til 5  and  TU7 *  HEL  Technical  Memorandum 
7-58.  Aberdeen  Proving  Ground,  Maryland.  August  1958. 

YanCott,  H.  P.  and  Altman,  J.  W.  Procedures  for  including  human  engineering 
factors  in  the  development  of  weapons  systems.  WALC  Technical  Report  56-488. 
Wright -Patterson  AFB,  Ohio.  October  1956. 

Washbume,  Norman  F.  A  survey  of  human  factors  in  military  performance  in 
extreme  cold  weather.  HumRRO  Research  Memorandum.  Jhne  i960. 

Weybrev,  Benjamin  B.  Bibliography  of  sensory  deprivation,  isolation  and 
confinement.  US  Navy  Medical  Research  Laboratory  Report  No.  59-1*  1959* 

Weybrev,  Benjamin  B.  An  exploratory  study  designed  to  suggest  clusters  of 
traits  assessment  tests  related  to  submariner  adjustment.  US  Navy  Medical 
Research  Laboratory.  Report  No.  279.  January  1957* 

Vurster,  Cecil  R.  and  Bass,  Bernard  M.  A  test  of  the  preposition:  We  want  to 
be  esteemed  most  by  those  we  esteem  most  highly.  Group  Psychology  Branch, 

QNR  Technical  Report  28.  November  i960. 


Special  Studies  and  Reports 


Army.  Industry,  and  the  Soldier.  Report  of  the  Sixth  Annual  Army  Human  Factors 
Engineering  Conference,  $-6  October  i960.  Army  Research  Office,  Office  of 
the  Chief  of  Research  and  Development,  14  December  i960. 

Amy  Requirements  Development  Plan  for  the  Period  1969-1972.  (U)«  0DC9QPS, 

U.  S.  Amy.  TOP  SECRET 

Combat  C1-— """icatlons  an<^  Surveillance.  Report  of  the  Seventh  Annual  Any 
Human  Factors  Engineering  Conference,  5-6  October  1961.  Amy  Research  Office, 
Office  of  the  Chief  of  Research  and  Development,  1  November  1961. 


-  25  - 


gpfnt>At  Development  Objectives  Guide,  (CDOO).  (U).  Headquarters,  Departaeat 
of  the  Amy,  1^  ' with  changes  to  9  December  1961.  SECRET 


Combat  Development  b  Grag>  Study : 
amor  units 'of  1^66 -1W  (U5AARMS  y-2). 
Knox,  Kentucky.  1  September  1959*  SECRET 


[rational  end.  organizational  concept  for 


Cfmmicatione  for  Amor.  U.  S.  Amy  Armor  School.  Fort  Knox,  Kentucky, 

I960: 

Driver  Job  Description  (m43A!  Tank).  U.  S.  Amy  Armor  Human  Research  ttait. 
Fort  Knox,  Kentucky,  February  l95^» 


Guide  for  Amor  Leaders.  U.  S.  Army  Amor  School.  Fort  Knox,  Kentucky. 


History  and  Role  of  Armor.  U.  S.  Army  Armor  School.  Fort  Knox,  Kentucky, 
December  I960. 


Individual  Capabilities  and  limitations  of  personnel  Operating  In  Tanks  1 
Armored  Vehicles:  A  s5mey  of  relevant  US  Amy  R  and  D  capabilities  ana 
procedures:  u.  S.  Amy  Human  Factors  Engineering  Cosmittee,  Hay  1959* 


and 


The  Job  Description  of  MiflAl  loaders.  U.  S.  Amy  Amor  Human  Research  Unit. 
Fort  Knox,  Kentucky,  December  195&. 


Ihe  Job  Description  of  the  M1v8Al  Tank  Gunner.  U.  S.  Amy  Amor  Human 
Research  Unit.  Wit  Knox,  Kentucky,  September  1956. 


Han  and  Firepower.  Report  of  the  Fifth  Annual  U.  S.  Amy  Human  Factors 
Prmfitrence,  Redstone  Arsenal,  Alabama.  Amy  Research  Office, 
Office  of  The  Chief  of  Research  and  Development,  September  1959* 


Qualitative  materiel  requirement  for  Armored  Reconnaissance  /Airborne  Assault 
Vehicle.  "(U)  Headquarters,  USCONARC,  V  November  1993.  CONFIDENTIAL 


Reference  Data  for  Amor  Units.  US  Army  Armor  School.  Fort  Knox,  Kentucky, 
September  i960. 


A  Report  on  the  Study  of  Vehicle  Commanders  In  the  EMU  Experiment,  Spring  1959* 
Stanford  Research  Institute. 

T«r»v  Compander's  Guide.  The  Military  Service  Publishing  Co.  Harrisburg, 
Pennsylvania.  April  19^J» 


Tank  Driving  by  Television.  Armor.  Vol.  DOC,  Ho.  5#  September  -  October 
1961,  pp  42  -4^. 

Trl -Service  Conference  on  Selection  Research,  Pensacola,  Florida,  May  25,  26, 
27,  i960.  OHR  Syqposlum  Report  ACR-60.  May  i960. 


Working  Group  of  the  Human  Factors  Engineering  Ccmnlttee  on  Human  Cgjgb 
in  Fighting  Vehicles :  Minutes  of  the  second  meeting,  17  February  1959  • 


ibilitles 


-  26  - 


Publications  of  the  US  Amy  Personnel  Research  Office 
REIATED  TO  PIGHTHJG  .yEBICLES  RESEARCH 


Heine j  W.  H.  and  Boldt,  R.  P.  Prediction  of  success  in  Infantry  WCO  and 
amor  crew  courses.  Research  Memorandum  58-15*  August  1958* 

Trump,  J.  B. ,  Sternberg,  J.  J. ,  and  Boldt,  R.  F.  Data  collection  for 
predicting  performance  of  enlisted  men  in  Amy  school  courses  and  in  Amy 
jobs  (as  of  31  December  1958).  Research  Memorandum  59-^*  June  1959. 

Uhlaner,  J.  E.  Systems  research- -opportunity  and  challenge  for  the  measure¬ 
ment  research  psychologist.  Technical  Research  Rote  108.  July  I960. 

VUlemin,  L.  P.  and  Karcher,  E.  K.,  Jr.  Development  of  combat  aptitude 
areas.  Technical  Research  Report  1110.  January  1958. 

Willemin,  L.  P. ,  Mellinger,  J.  J. ,  and  Karcher,  E.  K. ,  Jr.  Identifying 
fighters  for  combat.  Technical  Research  Report  1112.  August  1958. 


Anqy  Administrative  Publications 

ATP  17*27 — Amy  training  program  for  tank  companies.  May  i960. 

ATP  I7-IO7-- Amy  training  program  for  armored  cavalry  troop,  armored  cavalry 
squadron.  October  1961. 

CON ARC  Directive  525-3— Combat  operations  ROAD  training  literature:  Offensive 
defense. 

DA  Pamphlet  3O-5O-I— Handbook  on  the  Soviet  Army.  July  1958. 

DA  Pamphlet  6ll-8— MOS  feeder  patterns.  September  1961. 

TA  17-1— Armor  operations,  small  units.  August  1957. 

PM  17-12- -Tank  gunnery.  May  1957. 

PM  17-20— Armored  infantry  units:  Platoon,  company,  and  battalion.  August 
1957. 

PM  17-33— Tank  units:  Platoon,  company,  and  battalion.  August  1957. 

PM  17-35— Armored  cavalry  platoon,  troop,  and  squadron.  February  i960. 

PM  17-70— Cosmuni cations  for  armor  units.  September  i960. 


-  27  - 


PM  17-95— Armored  cavalry  regiment  and  armored  cavalry  reconnaissance 
battalion.  September  1961. 

PM  17-100- -The  armored  division  and  combat  command.  May  1958* 

TC  17-4— The  tank  gunner's  guide.  Department  of  the  Army  Training 
Circular.  June  1959* 

TC  17-5— The  tank  driver's  guide  (tank,  90mm  gun,  M4flAl  ).  Department  of  the 
Any  Training  Circular.  June  1959* 

TC  17 -6- -The  tank  loader's  guide  (tank,  9Cn»a  gun,  H4QA1  )•  Department  of  the 
Army  Training  Circular.  June  1959* 

TM  21- 301- -Driver  selection,  training,  and  supervision-tracked  vehicles. 

i960. 

TM  21 -306- -Manual  for  the  full -track  vehicle  driver.  1956. 


-  20  - 


APPENDIXES 


Appendix  A  Organisations  Visited  on  Survey  on  Research  in  Fighting  Vehicles. 

Appendix  B  Identification  and  Measurement  of  Psychological  Factors  Related  to 
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FT  62  Work  Program. 


APPENDIX  A 


OBOAIUZATIOHS  VISITED  OH  SURVEY 


CIVILIAN  AMD  MILITARY  AGENCIES 

Ballistic  Weapons  Laboratory,  Aberdeen  Proving  Ground,  Maryland 
Combat  Developments  Group,  Port  Knox,  Kentucky 

Defense  and  Industrial  Division,  Otis  Elevator  Oxvany,  Hev  York  City 
Detroit  Arsenal,  Detroit,  Michigan 

Headquarters,  U.  S.  Anv  Security  Agency,  Arlington  Hall  Station,  Virginia 
Headquarters,  U.  S.  Continental  Amy  Ccoaand,  Port  Monroe,  Virginia 

ft— n  Engineering  Laboratories,  Aberdeen  Proving  Ground,  Maryland  ^ _ 

ft— n  pactors  Research  Department,  Lockheed  Aircraft  Corporation,  Marietta, 

Georgia 

Ordnance  Tank-Automotive  Coonand,  Detroit,  Michigan 

Testing  and  Equipment  Laboratory,  Intelligence  Board,  Port  Holabird, 

Maryland 

U.  S.  Armor  Board,  Port  Knox,  Kentucky 

Any  Armor  Hunan  Research  Unit,  Port  Knox,  Kentucky 
Army  Armor  School,  Port  Knox,  Kentucky 

Arsy  Desert  and  Armor  Training  Center,  Port  Irvin,  California 
Axiw  Signal  R  and  D  Laboratory,  Port  Monmouth,  Hev  Jersey 
Army  Training  Center,  Camp  Pickett,  Virginia 
Army  Training  Center- -Armor,  Port  Knox,  Kentucky 


U. 

U. 

U. 

U. 

U. 

U. 


S. 

S. 

S. 

s. 

s. 

s. 


ARMY  WITS 

First  Armored  Division,  Port  Hood,  Texas 

Second  Armored  Division,  Fort  Hood,  Texas 

let  Medium  Tank  Bn,  1st  Cav,  Fort  Hood,  Texas 

5th  Medium  Tank  Bn,  4oth  Armor,  Port  Irvin,  California 

3rd  Armored  Cavalry  Regiment,  Port  Meade,  Maryland 

6th  Armored  Cavalry  Regiment,  Port  Knox,  Kentucky 
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FIQBT1HG  VEHZCIZS  TASK— STATEMEHT 
FT  62  WORK  PROGRAM 


The  Adjutant  General's  Office 


1.  Task  Title:  Identification  and  Measurement  of  Psycho 
to  Operation  of  fighting  Vehicles— 


cal  Factors  Related 


2.  Principal  Investigators: 


S.  H.  King 
J.  J.  Sternberg 

Sponsor:  U.  S.  Continental  Army  Comead 

3.  Scope: 

a.  Heed  for  and  objective  of  research:  A  requirement  to  identify  those 
psychological  factors  critical  in  the  successful  operation  of  fight¬ 
ing  vehicles  is  dictated  by  the  tactical  and  organizational  concepts 
of  future  warfare  which  make  new  demands  upon  the  human  element  in 
man-machine  systems. 

b.  Method  of  attack:  Major  enphasls  is  being  directed  toward  those 

factors  considerations  which  will  be  relevant  to  mid-range 
wnd  long-range  Army  planning.  The  principal  effort  during  FT  1961  was 
directed  toward  the  identification  of  critical  and  researchable 
problem  areas.  This  objective  necessitated,  as  a  first  step, 
thorough  familiarisation  with  current  fighting  vehicles,  such  as 
tanks  and  armored  personnel  carriers,  and  their  tactical  military 
use.  In  addition,  future  combat  materiel  requirements  were  studied 
to  give  appropriate  direction  to  the  research.  Finally,  currently 
enployed  measures  for  evaluating  the  performance  of  individuals, 
crews,  and  units  were  studied  and  evaluated  for  inclusion  in  the 
research  design  as  criteria  of  system  performance. 

As  a  result  of  the  FT  1961  effort,  several  areas,  including 
those  of  catsauni cations,  target  acquisition,  and  the  role  of  the 
new  tank  armament,  were  tentatively  identified  as  problem 
areas  for  research  which  might  contribute  to  more  effective  per¬ 
formance.  It  is  anticipated  that  in  each  area  of  research  under¬ 
taken,  current  methods,  functions,  and  procedures  will  be  evaluated 
with  respect  to  their  applicability  to  future  systems  and,  when 
appropriate,  will  be  modified.  Inasmuch  as  those  performance 
measures  currently  available  are  not  Judged,  on  the  basis  of  the 
FT  1961  investigations,  to  be  suitable  as  research  criteria,  the 
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initial  phase  of  research  will  of  necessity  involve  the  development 
of  workable  criterion  measures  of  individual,  crew,  and  unit 
performance.  Concurrently,  research  effort  will  he  devoted  to  a 
thorough  study  of  human  factors  related  to  fighting  vehicle  operation 
in  order  that  subsequent  identification  ney  be  made  of  those  factors 
related  to  successful  human  factors  performance. 

Research  in  any  particular  problem  area  will  Involve  (1)  develop¬ 
ment  of  criterion  instruments  whereby  the  total  effectiveness  of  an 
individual,  crew,  or  unit  within  a  given  system  may  be  gauged  and 
(2)  the  identification  of  those  psychological  variables  which  may 
relate  to  successful  performance  on  the  criteria.  The  criteria 
must  be  based  on  performance  situations  with  emphasis  on  those 
situations  which  will  anticipate  requirements  of  future  warfare, 
considering  environmental  conditions  Internal  and  external 
to  the  vehicle.  Further,  the  criteria  must  emphasize  specific 
behavioral  aspects  of  the  particular  MOS  Involved  that  cure  critical 
to  the  effectiveness  of  tank  operations.  These  Job  sample  types  of 
performance  tasks  will  be  related  to  each  of  the  specific  tactical  or 
environmental  circumstances  unique  to  armored  vehicle  unit  operation. 
Most  criterion  analysis  will  have  to  emphasize  the  use  of  small 
samples  because  of  the  complexity  of  factors  studied  together  with 
logistical  requirements.  Further  lessening  of  logistical  and 
materiel  requirements  will  be  accomplished  through  the  use  of  simu¬ 
lation  techniques  wherever  possible. 

Other  research  problems  may  later  be  initiated.  It  is  antici¬ 
pated,  however,  that  maximum  fruitfulness  of  the  research  may  be 
dependent  vpon  proper  selection  of  individuals  to  constitute  the 
tank  crews  and  armored  personnel  carrier  teams.  These  group 
soclometrlc  and  psychological  problems  will  be  intensified  by  the 
involvement  of  probable  stress  and  isolation.  Another  critical 
area  may  involve  much  increased  demand  for  leadership  potential  on 
the  part  of  particular  positions  within  the  'team'  or  unit  structure. 

c.  Potential  military  research  end-result:  (1)  Selection  Instruments 
and  procedures  specifically  for  personnel,  (2)  Reevaluation  of  the 
differential  classification  system  for  enlisted  input  to  the  Army  in 
terms  of  ability  to  identify  those  individuals  who  will  perform 
effectively  in  tanks  and  armored  personnel  carriers,  and  (3)  Human 
factors  knowledge  concerning  optimal  cooposltlon  and  organization  of 
personnel  within  an  armored  tactical  system. 

k.  Estimated  Professional  Man-years  Required: 

n  1962  6  Beyond  Ft  1963  undetermined 

Ft  1963  6 
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5.  Coordination:  DCSPER 

USOOHARC 
HunHRO 
CRD,  HEL 

6.  Sunary  Forecast: 

l 

a.  Identification  of  Psychological  Factors  and  Personal  Characteristics 
Associated  with  Effective  Fighting  Vehicle  Personnel 

FT  1962  FT  1963 

1234  1  2  3  fc 

*P  C  C  C  CSS 

h.  Development  of  a  Criterion  of  Effective  Performance  in  Fighting 
Vehicles 

FT  1962  FT  1963 

1  2  3  *  123^ 

«PCCC  CCAA 

c.  Construction  and  Validation  of  Experimental  Prediction  Battery  for 
Fighting  Vehicles 

FY  1962  FT  1963 

123^  1  2  3  ^ 

*PPPC  CCAA 

d.  Evaluation  of  the  Relation  Between  Characteristics  of  Orcup 
Composition  or  Interpersonal  Relations  and  Successful  Performance 
in  Fighting  Vehicle  units 

FY  1963 
1  2  3 

•P  P  C  C 

e.  Analysis  of  Radio  Cosssinication  Procedures  for  Reconnaissance  Platoons 
(Armored  Cavalry) 

FY  1962  ft  1963 

123*»  1  2  3 

P  P  C  C  C  A  A 
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